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ABSTRACT 
The objective of this study was to determine whether the Jersey Breed is 
economically more feasible than the Holstein Breed on Rancho Teresita Dairy in 
Tulare. Beginning In March of 2011 the dairy purchased 380 milking Jersey cows. 
The dairy decided to purchase Jerseys because in 2008 the ethanol mandate started, 
causing the feed prices to climb. This study evaluated reproduction, calving ease, 
production, and feed efficiency. Jersey heifers are bred for the first time at 12 
months and Holstein cows are bred for the first time at 14 months. The Jersey cows 
have a higher overall conception rate (CR) of 32% vs. 29% CR of a Holstein cow. 
Because the Jersey breed has an easier time getting pregnant we see that they also 
have a higher pregnancy rate of 25% over the Holstein cows at 20%. Jersey cows are 
bred back after calving around 66 days and Holstein cows at about 69 days. 
Production has a direct relationship with reproduction. Holstein cows produce an 
average of 76.91 lbs./day vs. Jerseys with lower number of 59.27 lbs./day.  The 
composition of the milk varies between breeds. Holstein milk has 3.57% fat, 3.03% 
protein, and 8.78% solids-not-fat. Jerseys on the other hand have 4.98% fat, 3.66% 
protein, and 9.42% solids-not-fat. Although Holstein cows produce a greater 
volume, Jersey’s have a much better composition. Energy Corrected Milk (ECM) 
allows for the Jersey milk to be on equal grounds as the Holstein milk. After energy 
correcting the milk the Holstein herd had an average ECM of 77.24 lbs. and the 
Jersey herd had an average ECM of 72.31 lbs. Lastly the feed efficiency (FE) was 
calculated, the average FE for Jersey cows is 1.61 and for Holstein cows is 1.38. The 
evaluation was helpful for the dairy by comparing the efficiency of the two breeds. 
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INTRODUCTION 
Over the past 10 to 15 years dairymen have continued to convert from 
commercial Holstein to commercial Jersey herds.  Numbers of Jerseys have 
increased from about 5% of the total population to over 10% of the population of 
dairy cattle.  This topic was selected because this trend is affecting the dairy 
industry tremendously. With ever increasing feed cost dairy farmers are making the 
move towards the Jersey Breed because they are potentially more efficient than the 
Holstein breed. Therefore, the income over feed cost ratio may be much higher for 
that of the Jersey Breed making them a better option for Dairymen. 
Rancho Teresita Dairy has been a strong advocate for the Holstein breed for 
the past 20 years. This project was a good fit for this dairy as they have tried 
numerous other things to be more cost effective and economically sound. It was also 
the first of many to start the transition from Holstein to Jersey’s in the Tulare area. 
All animals on the operation are handled in the upmost care to ensure that they are 
as comfortable and healthy as possible. With this project came the opportunity for 
dairymen all over the world to see an upside to the higher feed cost. I will be looking 
at pregnancy rate, milk production, profitability, and most importantly income over 
feed cost. The objective of this study was to determine whether the Jersey Breed is 
economically more feasible than the Holstein Breed on Rancho Teresita Dairy in 
Tulare  
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REVIEW OF LITERATURE 
 
The Holstein and Jersey breeds have become the top dairy breeds in the 
United States. Their popularity has come because Holsteins have dominated the 
dairy industry due to their high milk production and, because of their efficient 
cheese production Jerseys are the second most popular breed in the United States 
and account for 7% ("Dairy Production”, 2012) of the US dairy population. The 
popularity is primarily due to the two breeds having the ability to convert large 
quantities of forage-based diets into milk and milk components.  
Reproduction 
 In evaluating reproduction there are many different pieces that need to be in 
order to ensure that your dairy operation runs smoothly and is profitable. Milk is 
often a direct result of reproduction efficiency. Having more fresh cows, more often, 
means more milk. The first of these is days to first breeding after calving (DFB), 
after the voluntary waiting period, the sooner the cow gets bred back the better. In 
2007 the Holsteins were being bred back at 85 days, while the Jerseys were being 
bred back at around 83 days (Norman et al., 2009).  Days to last breeding, (DLB), 
allows you to see how long it is taking to get the cows pregnant. It is desirably for 
DLB to be low; in general for Holsteins this number averages about 144 days. For 
Jerseys, this number decreases by 15 days, with an average of 129 days (Norman et 
al., 2009).  To coincide with the previous two aspects is breeding’s per lactation 
(NB); this is how many times a cow is bred in a lactation before becoming pregnant. 
Holsteins tend to have a slightly higher, 2.5, while Jersey’s sit at a lower number of 
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2.3(Norman et al., 2009).  For all three of these pieces the lower the number the 
more successful the operation will be.  
 Conception rate (CR), pregnancy rate (PR), and calving interval (CI) are also 
three key factors in ensuring the success of your dairy farm. Conception rate, allows 
for the dairyman to see how many of his cows are getting pregnant in relation to 
how many times they have been bred. This number varies a great deal depending on 
how old the cow is and how many lactations she has already been through. In a 
study of 23,000 herds Holsteins, on average, in the first breeding had a 28.5% CR, 
second breeding 29.17% CR, third breeding 28.83% CR, fourth breeding 27% CR, 
and in the fifth breeding 25.83% CR (Norman et al., 2009).  In the same study 
Jerseys, on average, in the first breeding had a 37.5% CR, second breeding 35.16% 
CR, third breeding 32.83% CR, fourth breeding 29.5% CR, and in the fifth breeding 
27.17% CR. In all five of the breeding’s Jerseys have a higher CR; which is a more 
desirable trait (Norman et al., 2009).  
Right along with CR, comes the PR, which is a percentage of non- pregnant 
cows that become pregnant during each 21-day period.  The value of a new 
pregnancy has been reported to average approximately $200 (Eicker and Fetrow, 
2003). An analysis of all DHIA Holstein herds in Florida and Georgia showed that 
average pregnancy rates in 1998- 2000 were 17% (De Vries et al., 2005). On the 
California Polytechnic State University dairy the pregnancy rates go as follows: 
Jersey cows have a 27% pregnancy rate and the Holstein cows sit at a lower number 
of 21% pregnancy rate (DHI-Plus Computer Software). The average value of a new 
pregnancy, in an average Holstein herd was, $278 and the average cost of pregnancy 
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loss by was $555 (De Vries, 2006). The value of a new pregnancy increased with 
DIM early in lactation and then on average, decreased later in lactation (De Vries, 
2006). All of these aspects from DFB to PR monitor and ensure an appropriate 
calving interval (CI). CI is the interval between successive calving’s of a specific cow. 
In 2006 the average CI for Holsteins was 422 days and in Jerseys was 410 days 
(McAllister, 2013). 
Calving Ease 
Calving ease and neonatal calf mortality are economically important traits in 
the dairy business. An easy calving is one that does not require assistance and does 
not impose undue strain on the calf. The amount of stress is often affected by high 
calf birth weight, calving difficulty, and calf mortality (Olson et al., 2009). Calving 
difficulty has been linked with reduced survival of both the cow and calf, as well as 
lower production, fertility, and longevity for the cow (Dhakal et al., 2013). For births 
that require assistance during calving, additional cost estimates range from $96.48 
to $397.61, depending on the type of assistance needed (Dematawewa and Berger, 
1997).  
Calving ease can also be associated with whether it is the heifers first time 
calving or if the cow has had multiple births. Out of 51 observed births of 
primiparous, meaning giving birth for the first time, 21.6% of Holstein heifers 
required assistance while calving, 15.7% were dead on arrival, and the mean weight 
of these births was 34.0 kg (Dhakal et al., 2013). Out of 40 observed births only 
7.5% in primiparous Jersey heifers required assistance, 12.5% were dead on arrival, 
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and the mean weight of these calves was only 25.0 kg (Dhakal et al., 2013). In 
multiparous cows these numbers don’t change much, but there is a difference 
(Dhakal et al., 2013). Out of 139 multiparous Holstein cows 7.2% needed assistance, 
12.9% were dead on arrival, and the mean birth weight was 36.6 kg. Finally, out of 
89 multiparous Jersey cows 3.4% needed assistance, 5.6% were dead on arrival, and 
the mean birth weight was 25.0 kg (Dhakal et al., 2013). A possible factor 
influencing reproductive performance is calf size.  As stated previously Holstein 
calves had a higher mean weight than that of the Jersey calves. Research in North 
Carolina determined Jerseys produce female calves equal to 5.5-5.6 percent of dam’s 
weight, while Holsteins produce female calves equal to 5.8-6.5 percent of dam’s 
weight. Research results indicate Jerseys are more efficient in reproductive 
performance (Underwood, 2002). 
Production 
All aspects of the dairy are important, but the one that they all are leading to 
is the production side. The average production for Holstein cows was 23,385 
pounds of milk ("History of the Holstein Breed.") and Jerseys only averaged 16,997 
pounds of milk in a year. Holsteins may produce more milk then a Jersey, but a 
Jersey cow produces more dense milk.  
Holstein and Jersey cow breeds have different compositions to the milk that 
they produce. This meaning that these two breeds produce milk that have different 
levels of milk fat, solids-not-fat, and protein all adding up to the total solids of milk. 
The total solids of milk produced by a Holstein cow are 12.4% versus 14.6% for 
Jerseys. Holsteins produce less milk fat 3.8% vs. 4.8% (Capper and Cady, 2012) 
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solids-not-fat 8.7% vs. 9.5% (Stallings) and protein 3.1% vs. 3.7% (Maurice-Van 
Eijndhoven et. al., 2011) (Capper and Cady, 2012). Lactose and other components 
(mainly minerals) did not tend to be drastically different (Maurice-Van Eijndhoven 
et. al., 2011) (Stallings). Based on this information Jerseys appear to have a greater 
nutritional value in their milk.  
Feed Efficiency  
Holstein cows have a total annual feed cost of $107,514 per 100 cows and 
Jersey cows have a lower total feed cost of $84,205 per 100 cows (Holstein 
Association). Feed efficiency can be defined as pounds of milk produced per pound 
of dry matter consumed.  Energy efficiency has been shown to be similar in Jerseys 
and Holsteins in early lactation, but differs in the second trimester of lactation 
(Blake et al., 1986).  In a 1985 study of feed efficiency of Holstein and Jersey Cows it 
was found that Jersey cows have the advantage of higher ratios of milk to body 
weight and feed intake was less than that of a Holstein cow (Blake et al., 1986). A 
study published from Texas A & M evaluated comparative feed efficiencies between 
Jerseys and Holsteins. Holstein cows consumed 3.4 percent of their body weight in 
first trimester, while Jerseys consumed 3.6 percent, and in second trimester the 
Holsteins declined to 3.0 percent, while the Jerseys increased to 3.7 percent 
(Underwood, 2002). 
 A nutritionist-expert from Denair, CA, James K. Tully stated that, “Jerseys are 
able to capture the energy that they eat over-and-above their body weight, and put 
it into milk… [this] means we’re able to get more pounds of ECM (energy corrected 
 milk) per pound of dry matter than the Holsteins would give. From what we’ve seen, 
the numbers approach 1.6 lbs. ECM per pound of intake for a Jersey versus number 
like 1.45 to 1.5 of Holstein (
Sustainability 
 Greenhouse gases have been at a steady increase throughout the twentieth 
century, these increases have been said to cause a steady increase in the 
atmospheric temperature and other changes to the climate (
dairy industry has been making significant progress in reducing the environmental 
environmentally friendly.  
In a life-cycle assessment study of Jersey a
Jude Capper of Washington State University determined that for the production of 
the same quantity of protein, milk
Figure 1: Jerseys as Percentage of Holsteins
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Rotz et al, 2010
impact of milk production. 
There was a 63% decrease 
in the carbon footprint per 
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2007 (Capper et al., 2009)
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32% less water, requires 11% less land, produces less waste and uses substantially 
less fossil fuels with a 20% reduction in total carbon footprint. In terms of the 
amount of Jersey milk needed to produce 500,000 metric tons (1.1 billion pounds) 
of cheese, the reduction in carbon footprint is equal to taking 443,900 cars off the 
road annually (“NAJ”).  
MATERIALS & METHODS 
Background 
 The date was collected at Rancho Teresita Dairy (RTD) in Tulare, California. 
The dairy began milking in October of 1990 and has been family owned and 
operated since then. The dairy started as a primarily Holstein dairy up until 2012. In 
March of 2011 the dairy purchased 380 milking Jersey cows. The dairy decided to 
purchase Jerseys because in 2008 when the ethanol mandate started, causing the 
feed prices to climb. Currently there are 3,251 Holstein cows and 896 Jersey cows 
that are being milked.  The cows are milked in a double 25 parallel, there were no 
changes made to the barn when the Jerseys were purchased. The Jersey cows are 
milked 3x/day and the Holsteins are being milked 2x/day.  Breeding for the Holstein 
cows is done with conventional semen. Breeding for the Jersey heifers is done with 
sexed semen on first service.  
Reproduction 
Reproduction is one of the main aspects of a dairy that determine its success. 
Jersey heifers are bred for the first time at 12 months and Holstein cows are bred for 
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the first time at 14 months. Jersey cows are being bred earlier because they will be 
producing a smaller calf, and there will be less stress on the animal. Jersey cows at 
Rancho Teresita Dairy have a little harder time getting pregnant, than the Holsteins, 
the first time with a conception rate of 56%. Holstein heifers on first breeding have 
a conception rate of 60%. However, this changes as lactation number increases. The 
Jersey cows have a higher overall conception rate of 32% (At first lactation 34%, 
and at lactations greater than one, 31%). Whereas the Holstein cows sit at a slightly 
lower number of 29% overall conception rate, at first lactation 30%, and at 
lactations greater than one 28%. This leads to how many cows in the herd, that 
should be pregnant, are pregnant. Because the Jersey breed has an easier time 
getting pregnant we see that they also have a higher pregnancy rate of 25% over the 
Holstein cows at 20%. 
 The dairy has seen that Jersey cows have an easier time after transition 
period, which allows them to get bred back faster. Jersey cows are bred back after 
calving around 66 days. Holstein cows, although not much farther behind them, are 
bred back after calving at about 69 days.  
Calving Ease 
 Upon observation the dairy herd managers have noticed that the Jersey 
breed has less difficulty calving than the Holstein breed. The exact numbers were 
unavailable. The Holstein breed had a higher percentage of calves born dead on 
arrival than that of the Jersey breed. The Holstein breed had a total percentage of 
8% DOA, and 11% of all Holstein bull calves born were dead on arrival (DOA) and 
5% of all Holstein female calves. The Jersey breed had a lower percentage of calves 
 born dead on arrival, a total of 4%. 7% of all Jersey bull calves born were DOA and 
3% of all Jersey female calves. 
Production 
 
The herd is currently producing on average 68
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consume 45.17 lbs. of dry matter/day 
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Meaning that on average Jersey cows make 1.61 lbs. of milk for every 1 lbs. of dry 
matter they intake and for Holstein cows they make 1.38 lbs. of milk for every 1 lbs. 
of dry matter they intake.  
RESULTS & DISCUSSION 
The purpose of this study was to compare the economics of the Jersey and 
Holstein dairy cattle breeds in order to see which breed is more profitable on RTD. 
There are many things to consider when looking at the economics of a dairy. For this 
particular study we compared income over feed cost (IOFC), how much money it 
takes to get the cow into the barn (birth to calving date), and culling cost.  
 Some thing that also contributes to profitability is the price of the bull calves. 
Jersey bull calves are sold for only $5 and Holstein bull calves sell for $100 dollars 
more than that.  This is the case due to the fact that Jersey bull calves do not grow 
into anything, and Holstein bull calves are usually sold for their meat. This is also 
the reason that the culling cost for the Jersey cow is less then the Holstein. Jersey 
cows just don’t have the body mass that a Holstein cow does.   
Total amount getting a calf into the barn 
 On RTD a Jersey heifer is able to calve at 22 months, about 671 days.  On 
average, the cost per day for a Jersey heifer is $1.25, totaling $838.75 to get a single 
Jersey heifer into the milk barn. It takes a Holstein heifer 24 months, 732 days. On 
average, the cost per Holstein heifer per day is $1.75, totaling $1,281.00 to get a 
single Holstein heifer into the milk barn. That is $442.25 more dollars for just one 
heifer.  
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Culling Cost: 
 
 RTD has a Jersey cull rate of 25%, and of those, which are culled, an average 
of 5% of those have died. Holstein’s cull rate is 35%, with a 2.5% death rate. 
Comparing the two breeds straight across: with the average number of Jerseys being 
801.09: 40 died and 160 were sold at $600/cow. The total culling income is 
$96,130.91/200 (total culled)= $480.00 gains for each cow lost. Taking the cost of 
getting the cow to the barn $838.75-$480= $358.75 net loss per cow culled.  With an 
average of  $2807.90 Holstein cows, 70 died and 913 were sold at $900/cow. The 
total culling income is $821,310.75/913(total culled)= $835.71 gains for each cow 
lost. Taking the cost of getting the cow to the barn $1,281.00 - $838.75=  $358.75 
net loss per cow culled. That is an  $86.54 difference in favor of a Jersey heifer.  
Income over feed cost (IOFC):  
 
Milk income (milk price/ *ECM) – cost/cow/day ($.15*DMI). By doing this 
calculation, the dairyman is able to see the head to head cost of each cow. On RTD 
Jersey cows on average are making $.82 without the added premium. Holsteins 
bring in a higher initial income of $13.04, however the cost per cow per day is a 
whole dollar higher than a Jersey cow at $.8.31 and there is no added premium for a 
Holstein cow, bringing it’s total IOFC to $4.73. The Jersey cow pulls in a milk income 
of $12.32, the cost per cow per day is $7.31, the initial IOFC is $5.54, with an average 
premium being added of $.59, bringing the grand total to $6.14: a total $1.41 higher 
than the Holstein IOFC.  
  
 The importance of having
enough. Different aspects of 
RTD, Holstein cows on average produce 20 lbs
playing field have an average ECM of 76.55, 4.08 lbs
also receive more money for wh
on RTD Jersey cows have proven to be the more economically 
study. Jersey cows provide 
money per pound of milk, as well as having a higher
 When managing a progressive dairy it is important to realize the farms 
strengths and weaknesses. 
almost two dollars higher then for that of a Jersey cow.  
Breed Feed Cost 
Holstein 10.89
Jersey 9.36
Table 1: Comparison of Holstein and Jersey day
$- $2.00 
AVG - JERSEY
AVG - HOLSTEIN
Figure 8: Comparing the IOFC with the added protein premium for Jersey milk
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CONCLUSION 
 an efficient and profitable herd cannot be stressed 
RTD have been thoroughly examined and discussed. 
. more milk and when on a level 
. more than a Jersey cow. They 
en they are culled and sold as bull calves. However, 
efficient breed in this 
more dense milk, which allows for them to receive more 
 pregnancy rate, IOFC, and FE. 
 As seen in table 1, the total cost for a Holstein cow is 
In an average year the 
Replacement Cost Operating Cost Total
  $0.58   $6.00  
  $0.34   $7.20  
-to-day cost.  
$4.00 $6.00 $8.00 
IOFC
PROTEIN PREMIUM
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 $17.47  
 $16.90  
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Holstein breed cost  $208.05/cow more than a Jersey. However, it is important not 
to look at how to cut costs, but rather what costs are most beneficial to the bottom 
line of the business. Although the Jersey cows have proven to be the more efficient 
and profitable cows, there is no denying the quantity of milk that a Holstein cow 
produces on a day-to-day basis and their continued importance in the dairy 
industry.  
 Due to the difficult times in the industry, Rancho Teresita Dairy will continue 
to cull the bottom end of the Holstein herd, keeping the high end, and bring in high 
producing Jersey cows based on the advantages found in this study to be as 
profitable and cost efficient as possible.  
 
 
 
 
 
 
 
 
 
 
 
 
 18
WORK CITED 
 
Bailey, K.W., et al. "Economic Returns To Holstein And Jersey Herds Under Multiple  
Component Pricing." Journal Of Dairy Science. 88.6 (2005): 2269-2280. Print. 
 
Blake, Robert W., et al. "Comparative Feed Efficiency Of Holstein and Jersey Cows."  
 Journal Of  Dairy Science. 69.5 (1986): 1302-1308. Print. 
 
Capper, J.L., and R.A. Cady. "A Comparison Of The Environmental Impact Of Jersey  
Compared With Holstein Milk For Cheese Production." Journal Of Dairy 
Science. 95.1 (2012): 165-176. Print. 
 
Capper, J.L., R.A. Cady, and D.E. Bauman. "The Environmental Impact of Dairy  
Production: 1944 Compared with 2007." (2009): n. pag. Journal of Animal 
Science. Web. 
 
C. Stricker, et al. "Net Energy Efficiencies Of Holstein, Jersey And Holstein-Jersey F1- 
Crosses." Animal Science (Penicuik, Scotland) Animal Science : An 
International Journal Of Fundamental And Applied Research. 72.pt.2 (2001): 
335-342. Agricola. Web. 22 Jan. 2013. 
 
"Dairy Production." EPA. Environmental Protection Agency, 27 June 2012. Web. 13  
 Mar. 2013. 
 
De Vries, Albert, Jessika Van Leeuwen, and William W. Thatcher. "Economics of  
Improved Reproductive Performance in Dairy Cattle1." University Of Florida: 
IFAS Extenstion (n.d.): n. pag. Web. <http://www.animal.ufl.edu/de 
vries/publications/2005/AN156.pdf>. 
 
Dematawewa CMB, Berger PJ. “Genetic and phenotypic parameters for 305-day  
 yield, fertility, and survival in Holsteins.” J. Dairy Sci. 1998;81:2700–2709 
 
Dhakal, K., et al. "Calf Birth Weight, Gestation Length, Calving Ease, And  
Neonatal Calf Mortality In Holstein, Jersey, And Crossbred Cows In A Pasture 
System." Journal Of Dairy Science. 96.1 (2013): 690-698. Print. 
 
Elbehri, A., et al. "The Relative Profitability of Jersey Versus Holstein Farms Under  
Alternative Milk Pricing Systems." Journal Of Dairy Science. 77.5 (1994): 
1296-1305. Print. 
 
"History of the Holstein Breed." History of the Holstein Breed. N.p., n.d. Web. 29 Jan.  
 2013. 
 
"Jersey Milk Conserves Resources, Reduces Environmental Impact in Cheese  
Production." NAJ. N.p., n.d. Web. 13 Mar. 2013. 
 
 19
Knowlton, K.F., et al. "Manure Nutrient Excretion By Jersey And Holstein Cows."  
Journal Of Dairy Science. 93. (2010): 407-412. Print.’ 
 
Maurice-Van Eijndhoven, M.H.T., S.J. Hiemstra, and M.P.L. Calus. “Short  
Communication: Milk Fat Composition of 4 Cattle Breeds in the Netherlands.” 
Journal Of Dairy Science 94.2 (2011): 1021-025. Print. 
 
McAllister, Jack. "Reproductive Status of U.S. Holsteins and Jerseys." - EXtension. N.p.,  
 6 July 2010. Web. 29 Jan. 2013. 
 
Martin Riis Weisbjerg, et al. "Allocation Of Feed Based On Individual Dairy Cow Live  
Weight Changes : I: Feed Intake And Live Weight Changes During Lactation 
[Electronic Resource]." Livestock Science 126.1-3 (2009): 252-272. Agricola. 
Web. 22 Jan. 2013 
 
Norman, H.D., et al. "Reproductive Status of Holstein And Jersey Cows In  
 The United States." Journal Of Dairy Science. 92.7 (2009): 3517-3528. Print. 
 
Prendiville, R., F. Buckley, and K.M. Pierce. "An Evaluation Of Production Efficiencies  
Among Lactating Holstein-Friesian, Jersey, And Jersey X Holstein-Friesian 
Cows At Pasture." Journal Of Dairy Science. 92.12 (2009): 6176-6185.Agricola. 
Web. 22 Jan. 2013. 
 
Rotz, C.A., D.S. Chianese, and F. Montes. "The Carbon Footprint Of Dairy Production 
Systems Through Partial Life Cycle Assessment [Electronic 
Resource]."Journal Of Dairy Science. 93.3 (2010): 1266-1282. Agricola. Web. 
22 Jan. 2013. 
 
Stallings, Charles C. "Nutrition Changes Milk Composition." The Cattle Site. N.p., n.d.  
Web. 29 Jan. 2013. <http://www.thecattlesite.com/articles/685/nutrition-
changes-milk-composition>. 
 
Tully, James K. "Jersey vs. Holstein: Thoughts on Nutrition." Interview. Bottom –  
Line – Management. N.p., n.d. 
Web.<http://www.usjersey.com/Reference/JvsHdifferences.pdf>. 
 
Underwood, John P. "Jerseys Versus Holsteins Comparisons” (Illini DairyNet)  
University of Illinois Extension." Illinois Livestock Trail Content. N.p., 13 Mar. 
2002. Web. 29 Jan. 2013. 
 
W.L. Silvia, et al. "Breed Differences In Competitive Indices Of Holstein And  
Jersey Bulls And Their Association With Sperm DNA Fragmentation Index 
And Plasma Membrane Integrity [Electronic Resource]." Theriogenology. 66.5 
(2006): 1307-1315. Agricola. Web. 22 Jan. 2013. 
 
"Why Jerseys?" U.S. Jersey Association, 2010. Web. 29 Jan. 2013. 
